1 1 1; IOSS of CH,-CH = CH-(CH2),CH,], 229, 205 (295 -plasma obtained from several species after A23 187 stimulation of blood and extraction into methyl formate. The assay system was calibrated by injection of authentic 12-HETE on to the column (see above) and by measurement of U.V. absorption at 234nm. A linear relationship was observed between peak height and the amount of 12-HETE injected over the range 0-100ng. Levels of 12-HETE were highest in mice and rats, low in rabbits and humans and intermediate in guinea pigs (see Table I ). The increase in the u.v.-absorbing peak at 234 nm in rat and mouse plasma was time dependent and paralleled the formation of immunoreactive LTB,. These results point to the need for caution in the interpretation of data generated using direct RIA of LTB, in plasma. However, in combination with a procedure for the separation of 12-HETE from LTB, they allow the selectivity of pharmacological agents with respect to 12-HETE and LTB, biosynthesis to be determined. (1974) . However, direct evidence of endocytosis was sought for this antibody-antigen system as it was apparent from the literature that controversy exists as to whether all cellsurface molecules are endocytosed or whether some molecules are selectively endocytosed while others remain permanently at the cell surface (Silverstein et al., 1977) . On conjugation of fluorophores to proteins it was noted that higher ratios of fluorophore to protein caused increaseing levels of quenching. Conjugation of fluorescein isothiocyanate (FITC) and tetramethyl rhodamine isothiocyanate (TRITC) to human serum albumin (HSA) with molar ratios of > 12 : 1 resulted in quenching of 95% and 90% respectively. Conjugation of these fluorophore-HSA molecules to 79 IT/36 anti-osteogenic sarcoma monoclonal antibody in a manner similar to that used for methotrexate-HSA molecules (Garnett & Baldwin, 1986a) produced highly quenched fluorescent conjugates. Both fluorescein and tetramethyl rhodamine were used because of their different pH optima. Fluorescein fluorescence is quenched at lysosomal pH, but Abbreviations used: FITC. fluorescein isothiocyanate; TRITC, tetramethyl rhodamine isothiocyanate; HSA, haman serum albumin. tetramethyl rhodamine fluorescence is slightly increased at these values.
When 791T cells were treated with either of these conjugates, a dim even surface fluorescence was seen which was considerably less bright than antibody directly with only one of the two fluorophores. After incubation of cells with FITC-HSA-791T,/36 at 37'C for 4h, the cells appeared even less bright than controls incubated on ice. However, on addition of lysosomal pH modifiers ammonium chloride (10 KIM) or monensin ( 1 PM), bright punctuate perinuclear fluorescence became visible. Cells treated with TRITC-HSA-791T/36 conjugate started to show a dim perinuclear fluorescence after 45 min which increased in brightness over the next 4 h without any addition of lysosomal pH modifiers (Garnett & Baldwin, 19866) . The fluorescence after 4 h was a quantitative increase in fluorescence (Table 1) as well as a redistribution of fluorescence compared with starting levels. The fluorescence increase is probably because of abrogation of quenching due to the lysosomal degradation of HSA.
The fluorescein conjugate demonstrates endocytosis to an acidic compartment, but the addition of modifiers ammonium chloride or monensin both cause cellular artefacts which can make viewing and interpreting the results difficult. The tetramethyl rhodamine fluorescence, although slightly less informative, is invariably clear and unmistakeable
To quantify the sensitivity of this assay, cell lines bearing varying amounts of the 791T/36 antigen was employed. The antigen density of the 791T cell line has been experimentally determined at around lo6 antigens per cell (Roe et al., 1985) (antigen density can vary with culture conditions). The BIOCHEMICAL SOCIETY TRANSACTIONS The relative antigen expression of these cell lines was assessed using a flow cytofluorimeter by the relative fluorescence of cells treated with an excess of fluoresceinated 791T/36. Endocytosis was indicated by an increase in fluorescence of cells treated with TRITCpHSA-79IT/36 and incubated for 4 h at 37-C compared with cells similarly treated and incubated on ice. n.t., not tested. relative fluorescence of several cell lines was determined, using a fluorescence activated cell sorter, by their relative fluorescence after treatment with an excess of fluoresceinated 791T/36. The endocytosis of these cell lines was compared both qualitatively under a fluorescence microscope and quantitatively using a flow cytofluorimeter. The latter result (Table I ) shows an approximate correlation between antigen density and increase in fluorescence. By microscopy the fluorescence on T-24 cells (approx. 3 x lo4 antigens/cell) treated with TRITC-HSA-791T/36 was not visible, but a very dim perinuclear fluorescence was visible after endocytosis. Experiments using cell lines bearing lower amounts of antigen, e.g. PA-I ovarian carcinoma cell line, showed no discernible fluorescence by fluorescence microscopy either before or after endocytosis, thus the T-24 cell line gives the lowest level of endocytosis detectable by this method. Experiments using radiolabelled antibodies to quantify the rate of endocytosis suggest that 10-30% of initially surface bound material is endocytosed over the period (T. Huehns, J . Martin & M . Garnett, unpublished work) . Assuming a similar rate of uptake by T-24 cells, this represents endocytosis of approx. 6 x lo3 molecules or I0 *"mol of conjugate per cell. Further conjugates synthesized using antibodies recognizing carcinoembryonic antigen and normal cross-reacting antigen instead of 791T/36 also show endocytosis on appropriate cell lines. Because the assay involves virtually no manipulations, and is performed and assessed on living cells, there appare to be no artefacts. The results are easy to interpret, and thus this method is a convenient way of demonstrating endocytosis of cell-surface antigens. Macrophages are intensely active endocytic cells that are intimately involved in inflammation and atherosclerosis. Many of the lipid-laden foam cells in atherosclerotic lesions are derived from macrophages (Fowler et al., 1979; Gerrity, 198 1) . The lipid, mainly cholesteryl ester, that accumulates in the foam cells is present in both cytosolic lipid droplets without a limiting membrane and in membrane-bound lysosomes (Shio et al., 1978; Fowler et al., 1979) . The presence of grossly engorged lysosomes in foam cells may well alter the normal functioning of these cells. As part of a larger study, we have investigated the effects of lysosomal engorgement on the rate of fluid-phase pinocytosis by macrophages.
Resident mouse peritoneal macrophages were harvested and cultured in 12-well plates (22mm diameter wells; Corstar) ( 1 million peritoneal cells/well) and then washed to remove contaminating cells (Cohn & Benson, 1965) . The culture medium consisted of Dulbecco's modified Eagle's medium containing 10% (v/v) foetal calf serum and gentamicin (50 pg/ml). The rate of pinocytosis was measured by incubating the cells with culture medium containing '*'Ilabelled polyvinylpyrrolidone (Amersham International), a non-degradable marker of fluid-phase pinocytosis (Williams et al., 1975; Pratten rt al., 1977) . After incubation, the cells where washed six times with ice-cold Dulbecco's phosphatebuffered saline containing unlabelled polyvinylpyrrolidone (average M , 40000; Sigma) (IOmg/ml), with a 5min soak for each wash. They were then washed six times with buffer alone without soaks and lysed in 6 0 0~1 of 200mM-NaOH for 20 min at room temperature. The radioactivity in the lysate was determined and the protein assayed by a modification of the Lowry procedure (Schacterle & Pollack, 1973) . The accumulation of 12SI-labelled polyvinylpyrrolidone by the macrophages was expressed as the volume of culture medium whose content of radioactivity was accumulated by the cells per mg of cell protein.
The accumulation of '*'1-labelled polyvinylpyrrolidone was directly proportional to the time of incubation and to
